Psychological researchers use many diverse methods to investigate emotion in the laboratory. These procedures range from imagery inductions to film clips and static pictures. One of the most widely used stimulus sets is the International Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 1999) , a set of static images based on a dimensional model of emotion. The image set contains various pictures depicting mutilations, snakes, insects, attack scenes, accidents, contamination, illness, loss, pollution, puppies, babies, and landscape scenes, among others. The goal of this article is to offer a more complete characterization of the categorical structure of this stimulus set, with the objective of identifying images that elicit one discrete emotion more than other emotions.
The dimensional approach has provided many insights into affective experience. Although the identity and number of dimensions for parsing emotional space have been debated, empirical investigations have generally shown that models including only two dimensions, valence and arousal, are superior to models including more than these two dimensions (Mehrabian & Russell, 1974; Smith & Ellsworth, 1985; Yik, Russell, & Barrett, 1999) . The IAPS has been used to provide abundant insight into the dimensional aspects of emotion. For instance, heart rate and facial electromyographic activity differentiate negative from positive valence, whereas skin conductance increases with increased arousal (Bradley & Lang, 2000; Lang, Bradley, & Cuthbert, 1998) . Furthermore, studies in which the IAPS has been used have indicated that emotional stimuli undergo more extensive processing in the visual cortex than do neutral stimuli (Lang et al., 1998) . Finally, it has been shown that the startle reflex can be inhibited by the viewing of positive pictures and accentuated by the viewing of arousing negative pictures, an observation that reveals the differential role of positive versus negative affect in the modulation of attention and orienting (Cuthbert, Bradley, & Lang, 1996) . Alternatively, other emotion theorists subscribe to a discrete categorical model of emotion in which emotions are distinguished from one another by specific attributes, such as cognitive appraisals, bodily responses, or action tendencies (Ekman, 1992; Izard, 1977; Lazarus, 1991; Tomkins, 1962) .
Discrete categorical models have also provided numerous empirical insights. For instance, cross-cultural studies of the ability to decode emotions from facial cues have suggested a set of universal basic emotions, including anger, disgust, fear, sadness, and enjoyment (Ekman, 1993) . In addition, heart rate and finger temperature have been shown to differentiate anger, fear, disgust, and sadness in young and in elderly participants, as well as
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in different cultures (Levenson, 2003) . Importantly, the IAPS has also shed light on discrete emotions, showing that different discrete emotions (disgust, sadness, fear, nurturance, and erotic happiness) have different valence and arousal ratings, and that they can be distinguished by facial electromyographic, heart rate, and electrodermal measures (Bradley, Codispoti, Sabatinelli, & Lang, 2001; Lang, Greenwald, Bradley, & Hamm, 1993) .
Although the dimensional and discrete views of emotion appear to be at odds with one another, recent work supports an integrated model of emotion organized around two basic motivational systems: the appetitive and the defensive systems (Bradley, Codispoti, Cuthbert, & Lang, 2001; Cacioppo & Gardner, 1999; Davidson & Irwin, 1999; Lang et al., 1993) . According to this view, the two dimensions described earlier, valence and arousal, capture global and basic elements of emotion; valence indicates which motivational system is activated, and arousal marks the intensity of this activation. Specific discrete emotions then constitute a subordinate division of this system that correspond to specific content categories, as has been shown with the IAPS (Bradley, Codispoti, Cuthbert, & Lang, 2001; Bradley, Codispoti, Sabatinelli, & Lang, 2001) . Specifically with respect to defensive motivation, pictures that represent attack result in such labels as fear, sadness, and anger, but pictures of contamination elicit the label of disgust (Bradley, Codispoti, Sabatinelli, & Lang, 2001) . Whereas images in both of these content categories are subjectively rated as negative, elicit a skin conductance response, and evoke startle reflexes, the attack images, relative to the contamination images, result in larger responses on all three of these measures (Bradley, Codispoti, Cuthbert, & Lang, 2001 ). Thus, the emotional categories capture the broader content areas, which in turn reflect the level of activation in this defensive motivational system. So not only is there a precedent for using the IAPS for the study of discrete emotions, but also using it to study discrete emotions and the dimensions of emotion allows for better integration between these two perspectives. Despite the benefits of an integrated approach, extensive data on the categorical structure of the IAPS have until now been generally unavailable. 1 The present project was conducted in order to provide discrete categorical data on large subsets of the IAPS images, and this article makes these data accessible. Emotional category ratings were collected, in two studies in which a subset of negative images (Study 1) and a subset of positive images (Study 2) were used, with a constrained set of categorical labels. In an effort to use a valid set of category labels, we conducted a pilot study in order to determine which emotional labels would be generated when participants were unconstrained.
PILOT STUDY
To validate the use of a constrained set of category labels in Studies 1 and 2, we had participants self-generate emotional labels for the emotions that images from the IAPS elicited in them. In this study, as well as in the following two studies, we used two subsets of images. For the negative subset, 203 images were selected as negatively valenced IAPS images meeting the minimum criterion that they be less than the neutral midpoint of 5 (mean pleasure rating ϭ 3.05, SD ϭ 0.84, range ϭ 1.45-4.59; mean arousal rating ϭ 5.56, SD ϭ 0.92, range ϭ 2.63-7.35).² The images (pixel dimensions: 400 ϫ 300) were presented in 32-bit color (resolution: 1,024 ϫ 768 pixels). For the positive subset, 187 images were selected as positively valenced IAPS images by meeting the criterion of being equal to or greater than 5 (mean pleasure rating ϭ 7.05, SD ϭ 0.63, range ϭ 5.00-8.34; mean arousal rating ϭ 4.87, SD ϭ 0.98, range ϭ 2.90-7.35; see note 2). Erotic images were excluded, due to the complicated patterns of emotion elicited by them for males and females, which potentially may be contingent on sociocultural factors (Bradley, Codispoti, Sabatinelli, & Lang, 2001) . To supplement this sample of positive images, we included 51 commercially produced landscape images from Corel Photo Libraries.
Twenty undergraduate participants (10 females and 10 males; mean age ϭ 19.55 years) viewed each picture and then typed with the keyboard of the computer an emotional label that appeared beneath the image as they typed it. The participants were allowed to use as many emotional labels as they needed to describe their emotional reaction fully.
We calculated as a percent the frequency with which a given emotional label was used out of the total number of negative emotional labels produced. The top 10 negative emotional category labels generated by the participants were fear (22.83%), sadness (20.26%), disgust (19.86%), anger (8.97%), pity (4.30%), contempt (2.91%), scared (1.73%), shock (1.18%), concern (1.02%), and anxiety (0.84%). In addition, in this pilot study, for a given image, the participants used multiple labels for 21.35% of their responses. This result indicates that it is most appropriate to use a procedure that allows participants to provide multiple emotion labels for any one image. Furthermore, previous research in which discrete categories and the IAPS were examined has indicated that many of the images elicit multiple discrete emotions (Bradley, Codispoti, Sabatinelli, & Lang, 2001) .
In a separate and counterbalanced block, the participants generated emotional labels for the positive emotion subset. As for the negative images, we calculated a percentage for the frequency with which a given emotional label was used from the total number of positive emotional labels generated. The top 10 positive emotional category labels generated by the participants were awe (24.30%), amusement (11.54%), happy (7.64%), excitement (7.20%), content (6.98%), interest (3.01%), desire (2.94%), curious (1.81%), peaceful (1.64%), and affection (1.32%).
STUDY 1 Method
Participants. Sixty participants³ with no psychiatric histories completed Study 1 (mean age ϭ 18.7 years). The group consisted of 30 females and 30 males, who received course credit for participation.
Apparatus. Macintosh G3 computers with PsyScope software (J. D. Cohen, MacWhinney, Flatt, & Provost, 1993) were used for stimulus presentation and data acquisition.
Materials. The 203 negative images in the pilot study were also used in this study. The images were divided into two randomly ordered subsets. Subset order was counterbalanced across participants.
Design and Procedure. The participants were first screened to ensure their willingness to view negatively valenced graphic images by showing them four representative pictures not used in the experiment. Six individuals declined participation after screening. The participants were run in groups of 4-15. They viewed each image, during which four labels were presented one at a time beneath the picture in the following order: fear, disgust, sadness, and anger. Because 71.9% of the total negative emotional labels generated consisted of the top four labels of fear, sadness, disgust, and anger in the pilot study, these four category labels seemed adequate for capturing the single discrete emotions elicited by the IAPS. Furthermore, these four emotions are considered universal and basic negative emotions (Ekman, 1993) and have previously been shown to capture well the discrete emotions of the IAPS (Lang et al., 1993) . Only negative emotional category labels were used, because images were chosen that were of negative valence according to the data in Lang et al. (1999) . Our objective was to obtain single discrete emotional labels for as many images as possible, while minimizing the number of blended images. Nonetheless, some of the images (especially those near the midpoint on the valence scale) may be blends of negative and positive emotions. The present design does not allow for the examination of images with blended positive and negative valence. Thus, for the images near the neutral midpoint, our categorical data may not have captured potentially mixed positive and negative emotions. The participants responded on a 7-point scale, according to the degree to which they felt the specified emotion, by pressing a number (1-7) on the computer keyboard, with 1 indicating not at all and 7 indicating a great amount. This procedure allowed the participants to indicate multiple labels for a given image. The participants were led through a sample picture and then rated all the pictures on all four emotion labels at their own pace.
Results and Discussion
Means for the four ratings were calculated for each of the images individually. A 90% confidence interval (CI) was constructed around each mean, and category membership was determined according to the overlap of the intervals for each rating. For a given picture, if the mean for one emotion was higher than the means of all the other emotions and if the CI for that emotion did not overlap with the CIs for the other three emotional categories, it was classified within a single emotion category. If two or three means were higher than the rest and if the CIs of those means overlapped only with each other, the image was categorized as blended. If all four CIs overlapped, such an image was classified as undifferentiated. This procedure was used because our objective was to find images that elicited one discrete emotion more than it elicited the others. However, alternative analysis methods could be employed, depending on the specific interest of the researcher. For a discussion of other analysis methods, see the General Discussion section.
This parsing scheme yielded five categories for the 203 images used in Study 1: disgust (n ϭ 31), fear (n ϭ 12), sadness (n ϭ 42), blended (n ϭ 48), and undifferentiated (n ϭ 70). Mean ratings and standard deviations for each picture on the four categories, as well as the categorical classification for each image, appear in the archived files. Some example images in each category include disgust (a burn victim; a dirty toilet bowl), fear (snakes; tornado), and sadness (a dying hospitalized woman; women crying).
To examine gender differences in the ratings, we computed repeated measure ANOVAs for each image, with the within-subject factor of emotional label and with gender as a between-subjects variable. This analysis revealed that 13.79% of the 203 negative images had different categorical ratings between genders. These images are marked with an asterisk in the archived files. Thus, males and females minimally differed in their categorical labeling of IAPS images, which is consistent with previous accounts of general agreement between males and females on such a task (Bradley, Codispoti, Sabatinelli, & Lang, 2001 ).
STUDY 2 Method
Participants. Sixty individuals (see note 3) with no psychiatric histories, who had not participated in Study 1, participated in Study 2 (mean age ϭ 18.8 years), of whom 30 were female and 30 were male. They received course credit for participation.
Apparatus. The apparatus was the same as that in Study 1. Materials. The 187 images in the positive emotion subset from the pilot study were used in this study. The pictures were divided into two randomly ordered subsets, and subset order was counterbalanced across participants.
Design and Procedure. The design and procedure for Study 2 were the same as those for Study 1, with two exceptions. First, the participants were not screened for their willingness to view the images, since there were no graphic images used in this study. Second, different category labels were used in Study 2: awe, excitement, contentment, and amusement. We chose not to use the label happy, given its many meanings. As has been described by Diener, Scollon, and Lucas (2003) , happiness has a multiplicity of meanings (such as pleasure, life satisfaction, positive emotions, etc.) and is a complicated construct. In Diener et al.'s discussion of happiness, it was used somewhat synonymously with subjective well-being. Happiness is a broad emotional term with diverse meanings and is, thus, somewhat nonspecific with respect to positive emotions. Importantly, as was stated above, we were concerned with discovering single discrete emotions. If the pilot study data are interrogated for cases in which only a single emotion was generated, the percentages change. The ordering of the top five category labels changed to awe (26.41%), amusement (11.88%), content (7.56%), excitement (6.26%), and happy (6.01%). Thus, in the pilot study, happiness was generated more often as a blended emotion than as a single discrete emotion, relative to the other labels.
Results and Discussion
As in Study 1, means for the four ratings were calculated, 90% CIs were constructed around each mean, and category membership was determined by the overlap of the CIs. This parsing procedure resulted in six categories: amusement (n ϭ 10), awe (n ϭ 7), contentment (n ϭ 15), excitement (n ϭ 10), blended (n ϭ 71), and undifferentiated (n ϭ 74). Mean ratings and standard deviations for each picture on the four categories, as well as the category membership for each image, are presented in the archived files. Example single discrete emotional images include amusement (laughing monkeys; older women with many birds perched on them), awe (a desert scene; an astronaut in space), contentment (a mother and her child; an older couple), and excitement (skiing; whitewater rafting).
We also examined gender differences in Study 2 with the same ANOVA procedure as that used in Study 1. We found that categorical ratings on 5.46% of the 238 images differed between genders, and these images are marked with an asterisk in the archived files. This result underscores the consistency between males and females in their categorical labeling of IAPS images, discussed above (Bradley, Codispoti, Sabatinelli, & Lang, 2001) .
GENERAL DISCUSSION
The studies in this report provide categorical data that will allow the IAPS to be used more generally in the study of emotion from a discrete categorical perspective. In accord with previous reports (Bradley, Codispoti, Sabatinelli, & Lang, 2001 ), gender differences in the emotional categorization of the IAPS images were minimal. These data show that there are numerous images that elicit single discrete emotions and, further, that overall, a majority of the images elicit either single discrete emotions or emotions that represent a blend of discrete emotions, also in accord with previous reports (Bradley, Codispoti, Sabatinelli, & Lang, 2001) .
Importantly, these data will allow researchers to examine the effects of discrete single emotions versus blended emotions on behavior. For instance, different emotions have been shown to have different cognitive and behavioral consequences. Sadness and anger have different effects on judgments of the likelihood of situational-caused versus human-caused events (Keltner, Ellsworth, & Edwards, 1993) ; fear and anger have different effects on whether a future event is perceived pessimistically or optimistically (Lerner & Keltner, 2000) , and fear leads to risk aversion, whereas anger leads to risk seeking (Lerner & Keltner, 2001) . Thus, for studies of emotion-cognition-behavior interactions, given the differential effects of discrete emotions on cognition and behavior, it may be that blended emotions have significantly different effects, relative to single discrete emotions. The present data set will allow researchers to examine such differences.
Although these conclusions hold given our method of analyzing these data, alternative methods could be used to interrogate these data. For instance, our method was devised to classify images that were rated with one discrete emotion label as significantly higher than the other labels, even though the intensity of this single rating may be lower than that for other images that elicit blended or undifferentiated emotions. Thus, if a researcher is interested in capturing the intensity of a given discrete emotional label, rather than its more absolute categorical membership, perhaps a different method should be used, such as collapsing across all of the images and determining categorical membership of a given picture by its rating relative to the other images (for instance, as one standard deviation above the overall mean). The data for each image across all ratings are available, so that researchers are able to use alternative methods if they so desire.
Interestingly, there appear to be fewer instances of single positive discrete emotions elicited by this set of images. Theoretically, positive emotions may be fewer in number, more diffuse, and more subtle (Fredrickson, 2001; Rozin & Royzman, 2001) . Alternatively, this finding may be a result of our exclusion of erotic images or our exclusion of happy as a label. Nonetheless, the majority of positive emotion images still elicit distinguishable discrete emotions, although many of these are blended. Equally interesting, anger by itself is not elicited by these images. This outcome is commensurate with methodological difficulties associated with anger induction generally (Gerrards-Hesse, Spies, & Hesse, 1994; Gross & Levenson, 1995) . Anger is contingent upon appraisals of extreme unpleasantness, high effort, high certainty, and strong human agency (Smith & Ellsworth, 1985 , 1987 or, more simply, is appraised as involving a demeaning offense against the self (Lazarus, 1991) . Such prerequisite conditions are difficult to achieve with the passive and essentially effortless viewing of static images. In contrast, such appraisal dimensions can be fulfilled for anger with a procedure such as the Velten or relived memories, which require focused attention and a relatively higher level of effort (Engebretson, Sirota, Niaura, Edwards, & Brown, 1999) .
Many diverse emotion induction techniques exist, and the effectiveness of a given technique is better or worse, depending on the specific emotion. The IAPS has previously been used primarily in the study of dimensional aspects of emotions. This article makes available new categorical data for the IAPS that have the potential to increase the utility of this image set.
